In their excellent review article concerning functions of the basal ganglia, Marsden and Obeso (1994) failed to consider the role of corticothalamic projections arising from the supplementary motor cortex (and other motor-related cortical regions) on thalamic neurons that receive input from the basal ganglia (i.e. medial pallidum/substantia nigra reticulata) and project back to these same cortical regions. In a recent study concerning corticothalamic influences on ventroposterolateral thalamic activity, Ghosh et al. (1994) reported that projections from somatosensory areas I and II may modulate responsiveness to tactile stimuli by facilitating activity of certain ventroposterolateral thalamic neurons. Prior studies of corticothalamic projections arising from sensory cortex have demonstrated both direct excitatory responses and inhibitory responses (e.g. via inhibitory interneurons) on cortically projecting thalamic neurons (Jones and Powell, 1969) . If the circuitry of reciprocal connections between neocortex and thalamus is similar in motor and sensory systems, then it is possible that corticothalamic activity arising from motor-related cortical areas modulates responsiveness to striatal-pallidal input. If projections from neocortex and from pallidum/substantia nigra reticulata interface directly in thalamus, the resultant thalamocortical activity might be determined by a logical operation at this site.
The above circuitry may contribute to a 'neural network', i.e. a circuit in which distinct information streams interface, and the resulting logical operation provides feedback to one or both sources of information in a way that can change subsequent output from these sources. Thus, in a normally functioning system, a change in thalamocortical activity in the motor system might be a prerequisite for motor learning (as recognition of, and memory of, tactile sensation requires a change in thalamocortical activity). In addition to interfacing corticothalamic and cortico-striatal-pallidal-thalamic streams, thalamocortical and cortico-cortical streams might interface in motor-related cortex with feedback to sensory/motor cortical sites that project to the striatum.
Why model basal ganglia circuitry using neural networks? Not only are such 'inductive' networks efficient, they are also inherently biological. That is, motor learning results from built in feedback mechanisms, the 'purpose' of which is to establish, in the broadest context of the word, homeostasis. Moreover, similar networks, with interfacing projections to anterior and dorsomedial thalamus from medial temporal structures and (reciprocally) from prefrontaiy cingulate cortex, might play a role in other (non-motor) memory systems.
We thank Doctor Zweig for his comments. We agree that present concepts of the physiology of the basal ganglia require further refinement. This is particularly true of the role of the thalamus in motor control. For instance, current schemes of pathophysiology predict that lesions of the motor thalamus should produce parkinsonism by removing thalamocortical facilitation. In fact, parkinsonism is an extremely rare aftermath of thalamic lesions. The role of corticothalamic projections modulating the impact of thalamic influence on the frontal lobes may well prove to be important. However, further information is required. First, it is necessary to show that projections from motor cortical areas do indeed influence thalamic neurons receiving pallidal and nigral input, in the same way that those from sensory cortical regions modulate ventroposterolateral thalamic neurons. Secondly, it will be important to discover the strength of such projections, and whether they are excitatory or inhibitory. We await such studies with interest. Their outcome will undoubtedly influence any neural network theory as to how the basal ganglia contribute to motor and cognitive control. 
